Using Virtual Reality for Teaching English : The Embodiment of Constructivist CALL? by Mccurrach David P.
Using Virtual Reality for Teaching English :
The Embodiment of Constructivist CALL?
journal or
publication title





Using Virtual Reality for Teaching English:
The Embodiment of Constructivist CALL?
David P. MCCURRACH*
I. INTRODUCTION
Experiential learning, or ‘learning by doing’ is essentially the core principle of
constructivism (Dewey, 1938), either through interactions with others (Vygotsky,
1978), or physical and mental interactions with the environment (Harlow,
Cummings & Aberasturi, 2007). In terms of a language learning classroom,
constructivist lessons are student­centred, teachers are supporting facilitators, and
authentic materials are used.
Japanese students that are aiming to improve their English through experiential
learning would benefit significantly from learning in a relevant, immersive
environment, such as studying abroad. Unfortunately, this is not possible for many
students due to financial or time constraints. Thus, in a typical classroom, students
acquire contextual language in a decontextualised environment (Hanson & Shelton,
2008). In many cases, they receive tuition that lacks active engagement, authentic
materials and problem­solving tasks.
Virtual Reality (VR) has the potential to alleviate these problems by simulating
a contextual environment while offering both social and physical interactions that
underpin the strengths of constructivist learning. Moreover, technology can create
appealing learning experiences that are not feasible in foreign language contexts
(Barab et al., 2001). VR is, however, somewhat nascent in the education sphere, and
as such, will require careful consideration and planning before widespread classroom
adoption becomes normalised.
This paper will examine the emerging field of VR as an immersive language
learning tool, the unique strengths it possesses in terms of collaborative,
autonomous, contextual learning and presence benefits, before assessing two
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implementations within the context of an EFL classroom. Finally, the relative
strengths and weaknesses of implementing VR will be discussed.
II. REVIEW OF THE LITERATURE
Constructivist CALL
It is the author’s opinion that constructivist learning used in combination with
technology is a superior form of language learning. Indeed, constructivism is
thought to be the spark for an educational paradigm through which Computer­Aided
Language Learning (CALL) developed (Petko, 2012). CALL promotes the use of
authentic materials, interaction and discovery, problem­solving and user
collaboration (Boyle, 1998). In the present era, this is achieved ubiquitously with
computers, smartphones, and other technologies. With relevant software, they allow
for the creation of learner­centred, multi­user environments that can adapt to meet
student needs (Taki and Khazaei, 2011). It is in this educational space that VR not
only caters to the tenets of CALL but builds on them, as shall be discussed below.
Defining VR
First, however, one ought to assert what constitutes ‘VR’, since definitions are
challenging when the technology continues to evolve rapidly. VR has been written
about in literature to refer to experiences on Head­Mounted Displays, PC­based
experiences, projectors, multiple displays and various input devices (Taxen and
Naeve, 2002), (Huang, Rauch and Liaw, 2010). However, Mikropoulus and Bellou
(2006) and Sherman and Craig (2003) attribute four essential factors that seem to
cover the modern­day interpretation:
1. The creation of virtual environments both possible and impossible to visit in
the real world.
2. Multisensory interactions from tracked controllers, headsets or even bodies.
3. Feedback from interactions－physical through, for example, controller
vibrations, or visual reactions (e.g. dropping a ball and watching it bounce)
4. Immersion resulting from points 1 to 3.
Thus, it is under these four assumptions that we refer to when discussing VR
hardware henceforth.
VR in Education
Writing more than twenty years ago with regards to VR, Ainge asserted that it
has such strong classroom potential that in the ‘not­too­distant future’, it will be a
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standard tool (1997:114). In 2019, however, few could argue that this technology is
conventional in the education sector, but interest in educational VR will likely grow.
Mass adoption is further assisted by general lowering technology costs combined
with increased quality of VR experiences, making use in the classroom more
feasible (Brown & Green, 2016).
Indeed, VR is rife to be exploited pedagogically (Mikropoulos and Natsis,
2010), despite the relative lack of research. For language learning, virtual
environments prompt interaction and communication inherently (Ibáñez et al., 2011).
Huang, Rauch & Liaw (2010) refer to such contexts as Virtual Reality Learning
Environments and suggest that collaboration, autonomy, and contextual learning are
unique attributes, and their integration are essential to successful implementation.
Collaborative Learning
Learning and working together fosters a more significant number of
interactions among students, which in turn creates more motivation and space for
self­reflection (Lehtinen et al., 1999). Learning advantages in VR combined with the
internet are also found over traditional face­to­face approaches because a stronger
sense of community gives rise to increased task participation (Bouras, Triantafillou
and Tsiatsos, 2002).
Many studies involving VR comprise of small groups of students, but a more
extensive scale ‘VR University’ called CLEV­R was created by Monahan, McArdle
& Bertolotto (2006), to support student collaboration. The software included
meeting rooms for discussions, a lecture room, and even a library. Other
collaborative systems show that VR decreases anxiety leading students to negotiate
meaning more easily (Garcia­Ruiz, El­Seoud & Aquino­Santos, 2008), and the mere
creation of student navigated 3 D worlds, Bronack et al. (2008) argue, is enough to
foster collaboration that let students teach each other.
Learner Autonomy
In contrast to collaboration, learner autonomy refers to settings where a student
is in control of their learning. It is not necessarily a means of self­instruction since,
in a classroom context, a teacher’s responsibility is not abandoned (Popescu &
Cohen­Vida, 2014). Instead, the teacher takes a more supportive role. Autonomous
learning in VR shifts into a new field of personalisation and inter­personalisation,
meaning that students have practically limitless control over how their studying
develops. The software can be individualised to target a language learner’s specific
weak points, give advice and overall offer a more luxurious experience. As a result,
Schwienhorst (2002) claims that the combination of autonomy and VR are perfect
for language learning due to VR’s natural constructivist nature that fosters a learner­
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Contextual Learning
Language has been argued to be implicitly or explicitly acquired (Ellis, 1995),
and that a combination of input (visual and verbal) can increase the rate of learning
(Mordan and Vafaei, 2016). As language learners in VR are absorbed with several
stimuli simultaneously, such as visual, audial, spoken and tactile, contextual learning
in VR can improve the cognitive processes affecting language learning (Chen,
2016). One can imagine a multi­modal experience such as a kitchen environment,
where learners can see and make food, use utensils, listen to instructions, as well as
have vocabulary labelled or spoken for reinforcement.
VR also promises to offer a partial solution to students unable but wishing to
study abroad, via not just contextualising experiences but also connecting with life­
size representations of native speakers over the internet. Virtual chat rooms already
exist, such as AltspaceVR (2019), which allows users to talk and play games
together in virtual spaces. Few can argue that virtual chatrooms are synonymous
with real­life interactions yet experiences akin to immersion contexts still increase
encounters with authentic language (Schwienhorst, 2002), and thus increase the
interactions needed to enable language acquisition (Long, 1996).
Hanson and Shelton (2008) define VR contextual learning as a sequence of
cognitive restructurings, one from representational to conceptual learning. Virtual
movement of objects permits learners to witness causative relationships between
action and outcome. As students can have more meaningful experiences, this kind of
contextual learning through multi­modal engagement creates a highly effective
learning environment.
Presence
Part of what makes contextual learning in VR so effective is due to the highly
immersive nature of the technology, but labelling VR as ‘immersive’ feels
somewhat of an understatement compared to other CALL technologies. However,
lacking first­hand experience, describing the phenomena is complicated. VR offers a
type of immersion called ‘presence’, which is the sensation of being so immersed in
virtual space that users feel as if they are physically ‘there’ (Mikropoulos, 2006).
Neuroscientists posit it as a transportation of consciousness, wherein a VR user
responds to stimuli as if they existed despite knowing the contrary (Sanchez­Vives
& Slater, 2005).
There are direct benefits specific to language students. A study on the effect of
presence on language learning shows that the accuracy of test answers increased
depending on how real the virtual environment was perceived (Repetto, Colombo &
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Riva, 2015). That is to say, the higher the realism in a VR context, the higher the
recall of lexical items. Furthermore, presence may increase memory recall as a result
of additional concentration toward stimuli (Makowski et al., 2017) and lead to more
complicated thinking for language learning (Chen, 2016).
Richards and Taylor (2015), in contrast, argue that VR might bring with it
cognitive compromises in the form of ‘overload’, that such stimuli are distracting
and inefficient. These criticisms might be a result of poor software; however, as
careful design is a critical element of successful CALL platforms (Chen, 2016),
(Chapelle, 2009).
III. IMPLEMENTATION
Below, two implementations are demonstrated in the context of a VR
classroom, exemplifying some of the learning advantages of VR may offer an ESL
student. The first illustrates a collaborative environment, the second, an autonomous
example.
Hardware
Several consumer­level grade devices are readily available, but most VR kits
are either expensive and tethered to PCs or exist as cheap smartphone­based
adaptors that lack hand or movement tracking. Solutions for entire­classroom
contexts exist such as ClassVR (2019); however, the hardware similarly offers
inadequate tracking, packages are expensive, and software appears limited.
A recently released device called the ‘Oculus Quest’ (Oculus, 2019) appears to
bridge a gap between the high fidelity and tracking advantages of PC based devices
and the cable­less freedom of smartphone VR. The Quest is a self­contained headset
with two controllers that can track input in a 3D space defined by the user. Walking
near the user­designated area and a grid appears to avoid collisions with walls or
furniture. The content of the headset can also be mirrored to a projector for single­
user scenarios, or demonstration purposes. The Quest has microphones built­in for
communication, and controllers track both hands and even finger movements and
provide haptic feedback. Thus the device more than adequately meet the
requirements of VR by Mikropoulus and Bellou (2006) and Sherman and Craig
(2003). Depending on the class size, ideally both the teacher and all students in the
classroom will have access to a headset, but headsets can also be shared in small
groups.
Software
Since constructivist CALL ought to make use of authentic materials (Boyle,
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1998), with careful planning, it should be possible for regular software to be used.
Therefore ‘Engage’ (2019) was chosen, as it is not only a VR teaching platform but
also contains numerous experiences and environments that offer opportunities for
interaction.
Implementation 1-A Teacher Mediated Collaborative example
1. Once the software has loaded, students are promoted to join a room via
invitation. Inside the room, in this case, a classroom, students can move around, talk
to each other and make notes on a tablet­like device. The teacher has a virtual tablet
from which they can view personal notes, control the environment and create media
(fig 1)
2. In this lesson, English students learn about sea habitats and review vocabulary
(fig 2). Vocabulary for sea life is not simply displayed as words on the blackboard
but generated as 3 D models in front of them. As learning is personalised, students
can listen to pronunciation and practice at a pace that suits them.
3. The teacher then changes the environment so that students are in a sea
environment (fig 3). Students make groups and are given objectives to complete
together, shown on a virtual tablet. They can move around and interact with
anything they discover.
Fig 1 Virtual Classroom Fig 2 Practicing flashcards
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4. The teacher can draw student attention to the screen for explanations or give
instructions to search for a type of animal and notice behaviours (fig 4).
5. Students remove their headsets and discuss their experiences. An assignment can
be given for reflection, or to spur a debate on how to preserve the environment.
Implementation 2-An Autonomous Example
Engage contains several lessons that make VR teacher­less e­learning a
possibility. One of these is following the NASA Curiosity rover on a trip to Mars,
which could be useful as a separate homework assignment, or as part of a Content
and Language Integrated Learning (CLIL) syllabus for a science student.
1. After selecting the lesson, a student downloads a virtual worksheet with:
­ Vocabulary (‘mars’, ‘planet’, ‘science’, ‘experiment’, ‘robot’.)
­ Checklist tasks (‘Climb a mountain’. ‘Push the red button’. ‘Open Curiosity’s
camera’)
­ Follow­up questions (‘When was this mission?’ ‘What is the purpose of
Curiosity?’)
Fig 3 An underwater environment Fig 4 Using the screen
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2. The lesson commences with events similar to that of a narrated movie. The initial
sequence reveals a recreation of the lift­off (fig 5), with recordings from NASA,
followed by a short space stage, and lastly, a landing sequence. The user is
restricted to watching and listening, but the experience is very immersive.
3. On the surface, the student can freely investigate a sizeable Martian terrain. When
the landing area of curiosity rover is discovered (fig 6), four contextual choices are
displayed above the rover that will prompt different events:
­‘MastCam’ displays actual photos taken by curiosity;
­‘Do Experiments’ demonstrates curiosity launching a laser and examining a
rock;
­‘Curiosity Overview’ shows a short movie describing more information about
the objective;
­‘Power’ displays data about curiosity’s power systems.
4. After the student has completed exploring and interacting with the rover, they
exit the lesson and review an assignment sheet. For higher­level learners, a writing
component could be devised, asking them their feelings on the experience and the
potential of space travel.
IV. DISCUSSION
Advantages
Part of the appeal of modern VR for language learning is that, conceptually,
learning is strengthened by performing actions. Typical EFL tactics to invoke this
Fig 5 Lift-off sequence Fig 6 On Mars with Curiosity
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behaviour have included ‘Total Physical Response’ (TPR) or simple role­playing
activities, but both primarily happen in decontextualised conditions. Engage shows
how contextual learning can be a powerful tool for the language learner, as the
simulated environments inherently increase interactions.
Presence is a very personal form of immersion, and it cannot be assumed that
all students will experience it while using hardware such as the Oculus Quest. For
those that do, however, learning about sea life or Mars by ‘being there’ will provide
a much stronger foundation for creating knowledge, as Hanson and Shelton (2008)
argue. Naturally, these scenarios are fantastical situations that are hardly relevant to
the everyday lives of most students. However, more practical situations can, of
course, be simulated－such as ordering restaurant food or navigating a city,
although ‘Engage’ currently lacks these scenarios. More contextually relevant
environments can also act to ‘ease­in’ students before studying abroad, or
eventually, remove the need for studying abroad wholly.
In this paper, collaborative VR is discussed as being used in a regular
classroom, but there is also the option for users in remote contexts to participate
equally. Since ‘Engage’ uses internet protocols, the software can be used regardless
of location, such as at home or a library. One can even envisage a situation whereby
a real marine biologist residing in America can give a virtual tour to higher­level
English students in Japan in the underwater context described above. Thus, software
like this creates an environment for authentic language and synchronous
communication, unifying teachers and learners around the world (Schwienhorst,
2002).
Challenges
Initially, classroom management will be problematic without careful planning.
Although VR can be collaborative, once a headset is put on, it immediately isolates
the user from other students, the teacher, and the surrounding environment. While
the Oculus Quest notifies users if they are about to collide with a wall, it does not
physically restrain them from doing so, nor does it track other students or objects.
As a result, specifically designed VR classrooms will be necessary in most cases.
One of the most pressing issues with VR is that it can cause nausea for some
users. It arises from high latency (a delay between moving and being shown the
movement) and low frame rates (the number of times an image is shown to the eye,
typically between 60­120 times a second). This causes a disparity in the body’s
vestibular system, resulting in sickness (Clark et al., 2016). VR may have several
significant pedagogical benefits but will be useless if learners refuse to use it if they
feel unwell. Much of this is dependent on the user’s tolerance, but by lowering
latency with higher frame rates, and designing headsets and software to be more
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comfortable, it might be possible to lessen this issue.
Cost is an understandable consideration for adoption, although this is not
unique to VR and somewhat inherent in CALL initiatives. Currently, the Oculus
Quest is sold for $400 (Oculus, 2019), and thus a VR classroom can be a costly
proposition for a class of 30 students. More pressing might be persuading language
teachers to adopt VR in the first place. It has been argued that teachers with more
than ten years’ experience are generally less keen to adopt new technology (Boulter,
2007), thus persuading them and other educational leaders the virtues of the
technology will be critical.
V. CONCLUSION
Using VR to teach English is undoubtedly an exciting proposition, and in this
paper, several strengths were argued that seem to support the platform’s validity as
an exceptional constructivist teaching and learning medium. As networked devices,
collaboration is inherent and practical; as a single­user device, learner autonomy
arises, giving a student control over their learning. More unique to VR is the
contextual learning that transports the student to a relevant environment, and the
sense of presence that lets them feel like they momentarily exist there. It is with
these qualities of a multi­modal learning environment that make VR attractive as a
unique pedagogical tool. A recently released VR device was chosen to demonstrate
these advantages, and two implementations were outlined. The first was a
collaborative, teacher­mediated context in the sea; the second, an autonomous
example on mars. Both were argued to be indicative of VR English learning, but
some challenges, including comfort, cost, and uptake, were observed. However, as
the technology matures and evolves, and research interest increases, VR will be a
valuable and versatile constructivist language learning tool.
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